Nonlinear interaction of laser emission with a chemically reactive medium, in which a branched chain reaction may readily occur, has been analyzed aiming at essential intensification the contrast of photochemically induced phase gratings. For the model system CS2/O2, the degenerated four-wave mixing is theoretically studied under the assumption of CS2 photodissociation followed by subsequent secondary reactions induced by reactive photodissociation products. For varied CS2 concentrations and incident flux intensities, the dynamics of nonlinear reflection has been analyzed and same laser applications of such systems are suggested.
Nonlinear interaction of laser emission with chemically reactive media has been widely discussed previously, x-6 Considerable attention was paid to the phenomena of stimulated scattering 3'5 and degenerated four-wave mixing (DFWM). 4 As is seen, the peak related to heat release directly upon photodissociation, which has a width of the order of time needed for pressure equalization in the system, is followed by another peak induced by heat release in secondary reactions of radicals It means that by using branched chain chemical reactions, one can obtain the contrast phase gratings and accordingly the efficient phase conjugation for extremely low intensities of electromagnetic wave. Such intensities are small enough to be expected from CW-lasers. The results of our numerical simulation drawn at Figure  4 demonstrate this effect rather brightly.
Combination of nonlinear nature of the DFWM effect with the nonlinear kinetics of branched chain reactions may result in unusual dynamics of DFWM. In particular, the oscillations in the temporal behavior of reflection factor, arising due to some transient processes, become possible at small IH ( Figure 5 ). turns out to be close to those attained for/s pulses by the conventional non-chemical methods. By using this phenomenon, the liquid solution of photobleaching dyes, as well as colored gases, may also find their practical applications. In such a case, the maximal value of reflectivity is determined by the reciprocal absorption pathlength.
(ii) When laser-induced photodissociation leading to the formation of reactive species gives rise to branched side chain reactions in medium, the addition two-order increase in reflectivity may be expected to occur at rather small intensities of pump wave. And accordingly, phase gratings formed due to heat release in chemical reaction may be expected to exist for markedly long time intervals.
